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YANG NA TREES 

(Dipterocarpus a! at us Roxb. ex G. Don, Dipterocarpaccae) 
ALONG CHIANGMAI-LAMPHUN ROAD: AN ANALYSIS OF 
THEIR PRESENT STATUS AND CONSERVATION NEEDS 


RAC HUN POOMA* 


ABSTRACT 

This study analyses the status and defects of 1,107 yang na trees along 
Chiangmai-Lamphun road. Local people's opinions on the matter are analysed, using 
questionnaires. A total of 118 replies were obtained. It was found that there were few 
differences in response among sexes, age groups, education levels and occupations, 
most people regarding yang na trees favourably. It was also found that most trees were 
still in good condition, only a few needing to be removed, and that most defects were 
caused by man. Protection, management and maintenance are needed from all social 
strata. 


INTRODUCTION 

«■ 

Not only does the environment include the physical environment, but also the 
social environment, which is consciously or unconsciously constructed or created by 
man and can exceed nature's capacity to adapt. The main factor of destruction of the 
environment is a rampant over-urbanization resulting from a blind desire of 
modernization and economic development. The social environment has become a 
powerful force guiding man to exploit nature. Who is responsible for this exploitation? 
Is it the local people, or some powerful urban elite or multinational corporations? 
(Vaddhanaphuti, 1989), Population growth, agricultural intensification, industrial 
development, the growth of tourism and land speculation for housing estates and other 
types of developments have resulted in the emergence of the village or town, and the 
expansion of communities. Likewise, the old city of Chiangmai extends in all 
directions. It is linked by roads and new constructions, especially highway no. 106 
which connects Chiangmai and Lamphun provinces. This narrow and picturesque road 
is planted all along with elegant yang na trees which are the symbol of it. On grounds 
of land speculation and of a high number of vehicle accidents and hazards to life and 
property, many investors (it is understood that they are not native' to Chiangmai) 
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investing in big department stores, or local brokers who have authority in high society 
such as leaders of political organizations and traders, have campaigned for widening the 
Chiangmai-Lamphun road and cutting all these trees. Therefore, local groups in Saraphi 
district and other local people in Chiangmai feel apprehensive and have resisted this 
destruction. His Majesty the King and Her Royal Highness Princess Maha Chakri 
Sirindhron have become aware of the problem and have supported the actions of the 
people who want to protect these yang na trees. Thai people are indeed very lucky to 
have such kind and magnanimous Kinst and Princess. 

The local people in Chiangmai are joining hands to protect these yang na trees. 
According to their religious belief they consecrated them on 12 August 1991, to protect 
them from being cut. Reflecting plates have been attached to the trunks of 1,147 trees as 
a warning during night driving. In addition, the district office is planning to enlarge the 
sidewalk with decorations aimed mainly at tourists. These brokers and investors have 
no shame to kill yang na trees with sulpher and other chemicals. There is a similar 
situation for phayom trees (Shorea roxburghii G. Don) along Suthep road which were 
removed by the municipality on 23- 24 September 1995, on the grounds that they 
obstructed traffic. They promised that these tansplanted trees would be replanted in 
Suan Luang Lanna Rama IX. However, the trees were almost completely cut and 
careless digging had heavily damaged the root systems. Unbelivably, they were never 
replanted anywhere and were left to die. Many local newspapers reported in the 
headlines that "phayom trees were raped and abused". Since then, Chiangmai people 
indeed have no respect for their municipal political leaders. 

T he present study used assistants to make observations and monitor the results for 
a year. The research takes a holistic view and includes rapid rural appraisal such as 
people's knowledge, their feeling towards yang na trees and their response to new 
concepts of modernity and development. The purpose of this paper is threefold. Firstly, 
to survey and analyse the status and effects on people of the existing yang na trees. 
Secondly, to investigate how can this affect local people's conservation attitudes toward 
these trees. Thirdly, to assess the values of, and prejudices against urban trees and their 
role in environmental conservation. This report is presented in the hope that it may be 
of assistance to help and protect all these trees and others which still remain in 
Chiangmai and other cities. 


HISTORICAL BACKGROUND 

Ongsaku! (1994) reported that an ancient community in the Wiang Kum Kam area 
was a village under the suzerainty of Muang Hariphunchai (Lamphun). It was 
established by Phava Mangrai in approximately B.E. 1837 (A.D. 1294) as a new capital 
to replace Wiang Hariphunchai and was situated in the old Ping River bed. In those 
times the Ping River was an important trading route. People could go back and forth 
(north and south) among various villages. Moreover, areas suitable for rice-planting 
were plentiful, which was an important aspect of village society at that time. The border 
of Muang Hariphunchai began to expand into the Chiangmai-Lamphun basin. The 
northern part of Muang Hariphunchai comprised the present districts ot Chiangmai city, 
Saraphi, Hang Dong, Mae Rim. San Sai and San Kamphang. Its boundary reached the 
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Figure I. Yang na trees along Chiangmai-Lamphun road. (From Tantaphan Department store calendar 1995) 
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Fi gure 2. Former and present courses of the Ping River {Qngskuf 1994) 
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district of Chiartg Dao. However, Wiang Kum Kam maintained its importance as a 
capital for only a short period of time. Wiang Ciiiang Mai, the present time Chiangmai 
city, was chosen as a new capital by Phaya Mangrai. According to research by 
geologists, the reason for this decision had nothing to do with a catastrophic flood in 
Wiang Kum Kam, but it was a belter location and more suitable for further city 
expansion. Nevertheless, there was important flooding during the period of Burmese 
rule (B.E. 2101 2.117, A.D. 1558-1774), which caused tremendous damage to Wiang 
Kum Kam. Excavations conducted there by the Department of Fine Arts discovered 
remains of a deserted monastery which had sunk under sediment deposited by the river. 
The original level of the monastery was 1.50-1.80 m. lower than the present ground 
level. As a result of this flood, the original course of the Ping River changed from 
flowing east of Wiang Kum Kam to flowing west of it, the river's present course, and 
did not pass through Wiang Kum Kam and Lamphun any more. In the past, Chiangmai, 
Wiang Kum kam and Lamphun were all situated on the west bank of the Ping River 
(Figure 1). After the year B.E. 2317 (A.D. 1774), the community of Tha Wang Tan 
situated along the Ping River replaced Wiang Kum Kam as an important deep-water 
dock. The Tha Wang Tan community continued to grow and expanded its area to the 
former river bed of the Ping River called "Ping Hang". This expansion along "Ping 
Hang" resulted in linking Chiangmai with Lamphun. Phraya Phong Surathes (Unt 
Boonnak) the hitih commissioner in Lao Chiang Region authorized the road to be 
constructed in 1815 for commercial transportation by carts. It is now highway no. 106 
which has been reconstructed many times, viz. in 1900, 1905 and 1911. In 1911, the 
city officially planted yang na trees along this road with the full cooperation of local 
people. Frees planted along the road or in front of people's homes were always well 
looked after. They were planted in an area formerly called Yang Nueng; yang means 
dipterocarp tree, nueng in northern Thai dialect means "inclined to be" or "rather"; the 
name changed to Saraphi in 1927. 

According to folklore, the purpose of planting these trees was to demark the 
boundary between Chiangmai and Lamphun. On the Chiangmai side there were yang 
na trees, and on the Lamphun side kceiek trees (Cassia siamea Lamk., or so called 
cassod tree). From the Chiangmai side rulers rode a horse and from Lamphun side they 
rode an elephant; wherever they met was the boundary. As a result of this, Chiangmai 
area is bigger than Lamphun. 


Loetsch & Haller (1962) reported that these yang na trees were planted in 1902 
with the help of local people. Most trees had their branches cut in 1957; only 80 trees 
were spared. This is one of the major reasons that prevented them from reaching their 
maximum size. In 1957 1958 the growth factor was slightly positive, but during 1958— 
1959 it came down to negative values (Table 1). The report combined the measurement 
values from 113 roadside trees along Chiangmai-Lamphun Highway. The distance 
between trees was about 15 metres. The average diameter was 91 cm, the largest 126 
cm. The average height was 38 m, the tallest 49 rn. The mean annual growth in 
diameter was 2 cm, compared to ! .5—2.5 cm for yang na trees in Chiangmai Botanical 
Garden (Huevkaew Arboretum) and 0.5-0.6 cm for yang pai (Dipterocarpits costatus 
Gaertn. f.) in Doi Sutep-Pui National Park. Regeneration has already started for these 
roadside yang na trees. 
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GENERAL BACKGROUND 

Saraphi district is located in the Chiangmai-Lamphun basin and along the Ping 
River, The basin is composed of terraces and flood plains which range from 270-300 
m above sea level. According to District Office records, there were three floods from 
July to September 1994, the beginning of a wet period after 5 years of drought (Table 
2). Saraphi is situated about 10 kilometers southeast of Chiangmai or about 11 
kilometers north of Lamphun. and covers an area of 128,366 square kilometers with a 
population of 77,746 (1995). There are 12 subdistricts and 101 villages. These yang na 
trees are present in three subdistricts, viz. Yang Nueng, Saraphi and Nong Phueng 
(Figure 3). Almost all of the land is Hat and is divided into agricultural and urban areas. 
Most people are farmers, the most famous crop being [origan. (For climatological data 
see Table 2 & 3.) 

In theory, two local organizations have taken responsibility for yang na trees 
along Chiangmai-Lamphun road. The city of Chiangmai is responsible for all the trees 
growing north of Nong Hoi intersection, while the Highway Department as well as the 
local District Office are responsible for those growing south of it. Their work consists in 
eliminating hazardous branches and clearing lanes for traffic. The cutting of branches is 
carried out either by local people after informing the authorities, or by the Highway 
Department officers who first select the trees having unsafe branches. The cutting 
operations usually take place in the rainy season. 

The most important reason for pruning is that it often happens that no one accepts 
responsibility when fallen branches result in injuries or damage to property. According 
to police records, there is an average of 120-130 accidents per year, causing 25-35 
deaths. An average of 70 % of victims receive indemnities. The Electricity Authority of 
Thailand is taking responsibility for (he clearance of electric lines. The cutting of dead 
trees is done by the District Office, the District Forestry Unit, and the Forest Industry 
Organization Unit, as yang na is protected by law, 

Yang na (Dipterocarpus alatus Roxb. ex G. Don) is a tree in the family 
Diplerocarpaceae, which contains some of the best timbers in Thailand. The timber of 
yang na, which is of medium quality, is popularly used for construction; the resin is 
used for furniture making, varnish, caulking baskets or boats, and has also medicinal 
values. As for regeneration, Wisarat et al. (1993) described the yang na seeds as 
recalcitrant and therefore lacking moisture content and losing viability easily. Fresh 
seeds germinate without difficulty. Yang na is an intermediately intolerant species and 
only needs shading when young. There are 4 species of insects that preferably attack 
yang na, viz. Culladia sp.. Cram ins sp., Enophera sp., and Cry phorhymehus sp. They 
damage roots, stems, branches, crown, and bark. Yang na trees flower in November- 
February, fruit in Febinary-March and have mature leaves in May. In the north, leaves 
are often shed for a shoit period during March-April, the new leaves emerging within 
the following two weeks. Khomgris et al. (1964) studied some silvicultural 
characteristics of yang na seedlings in order to continue the work of H.M. King 
Bhumiphol in Chitlada Palace. They also found that yang na is an intermediately 
intolerant species and that shading and fertilizing had no influence on the early stages of 
growth of seedlings. (For mechanical properties see Table 4.) 
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Figure 4. Yang na trees aiong Chiangmai-Lamphun road. 
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Tabic I , Growth statistics o !'yang na trees along Chiangmai-Lamphun Road. (Loetsch & Haller. 
1962) 


girth 

(diameter) 

growth 

growth 

Regressions 

1957 

cm 

1957-58 

cm 

1958-59 

cm 

Constant a 

57/58 58/59 57/59 

Coefficient b 

57/58 58/59 57/59 

227.46 

(72.4) 

6.869 

(2.182) 

4.704 

(1.495) 

6.446 5.875 6.1605 

0.0019 0.0050 0.0015 


Ta ble 2. Chiangmai climatological data for the period 1981 — 1990. 



month 

1 

2 

3 


4 

5 

6 

temperature 

min 

21.5 

24.4 

27.9 


30.3 

28.0 

27.8 

(°C) 

max 

30.3 

33.9 

36.8 


38.0 

35.0 

32.7 

wind speed 

min 

0.7 

1.5 

2.1 


2.6 

2.0 

2.6 

(knot) 

max 

22.0 

26.0 

30.0 


50.0 

43.0 

33.0 

rain fall 

mean 

2.5 

2.0 

5.2 


41.1 

162.3 

135.8 

(mm) i 

daily max 

18.3 

9.7 

14.6 


58.7 

79.6 

89.5 


month 

7 

8 

9 

10 

11 

12 

annual 

temperature 

min 

27.7 

27.5 

27.0 

26.2 

24.0 

20.7 

26.1 

(°C) 

max 

32.6 

32.5 

32.1 

31.3 

30.1 

28.6 

32.8 

wind speed 

min 

2.3 

2.0 

1.1 

0.7 

0.7 

0.6 

— 

(knot) 

max 

40.0 

40.0 

40.0 

29.0 

26.0 

20.0 

50.0 

rain fall 

mean 

111.9 

140.3 

190.2 

121.1 

64.4 

3.9 

980.7 

(mm) 

daily max | 

47.6 

67.3 

68.3 

63.0 

64.5 

21.3 

89.5 


source: Northern Meteorogical Center, Chiangmai. 


Table 3. Chiangmai climatological data for the period 1988—1994. 



temperature max 

temperature min 

rain fall 

day light 

year 

<°C) 

(°C) 

mm/year 

hr/day 

1988 

32.1 

20.3 

1412.4 

7.2 

1989 

32.1 

19.9 

1190.4 

7.3 

1990 

32.2 

20.5 

1158.8 

9.0 

1991 

32.4 

20.9 

1006.8 

6.4 

1992 

31.9 

19.9 

1084.6 

7.0 

1993 

32.0 

20.3 

740.8 

6.9 

1994 

31.7 

20.6 

1442.1 

7.9 


source: Northern Meteorogical Center, Chiangmai. 
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Botanical characters (Smitinand eta!., [980, 1990) 
Dipterocarpus alatus Roxb. ex G. Don, Gen, Syst, l (1831) 812. 


Description: An emergent tree up to 40 m high, with smooth, light grey bark. ; clear 
bole up to 20 m before branching; dbh 1-5 m. Twigs rather thick, terminal bud 
pubescent, yellow. Stipules pubescent, yellow. Leaf blades ovate, elliptic-ovate, or 
oblong; margins slightly undulate to crenate; lip obtuse or shortly acuminate; base 
slightly cordate, rounded or sometimes cuneate, 15-25 cm long by 6-15 cm wide, 
glabrous on the upper surface except along the midrib, finely yellow tomcntose on the 
under surface; lateral veins 1 1-15 (-20); petiole pubescent, yellow, 3-4.5 cm. 
tnflorescenses super axillary, spicate to racemose, often branched, 8-12 cm long, 
covered, with indumentum. Flowers 4-5, sessile or sub-sessile. Calyx ovoid, 
pubescent, with undulate longitudinal wings; longer lobes 12-15 mm, the three smaller 
ones 3 mm. Corolla partially glabrous, greyish outside, reddish inside, to c. 4 cm long. 
Stamens 28-32, anthers 3.5—4 mm, connective appendage to 2.5 mm. Ovary and style 
basally pubescent. Fruits (nut) ovoid. 3-4 by 2.5 cm; fruiting calyx lobes accrescent; 
calyx tube with undulate wings; the two longer lobes 11-14 by 2- 3 cm, the three 
smaller ones 1 by 0.8 cm. 

Distribution: D. alatus has a very wide distribution ranging from Bangladesh 
(Chittagong), lower Myanmar, Thailand, Laos, Cambodia and South Vietnam. It has 
been reported also from the Andamans and the northern part of peninsular Malaysia 
(Smttinand, 1980). In Thailand it is found from Lamphun to Tak, Kamphang Phet, 
Nakhon Sawan, Uthai Thani, and also south to Kanchanaburi, Petchaburi, Prachuap 
Khiri Khan, Surat Thani, Nakhon Si Thammarat, and Trang. It is also found in Loei, 
KJionkaen, and Nakhon Ratchasima in the northeast, and Prachinburi. Chonburi, 
Chanthaburi and Trat in the east (Wisarat et ah, 1993). 

Ecology: />. alatus was described by Simington (1943) and Smitinand (1980) 
from lowland dipterocarp forests (0-350 metres), coastal hills and riparian fringes up to 
hill dipterocarp forests (350-850 metres). Santisuk (1988) described D. alatus as a 
common tree in seasonal evergreen forests in the north of the country which occupy 
moist, sheltered valleys of low hills, up to approximately 900 metres on gentle to 
moderate moist slopes, along mountain ravines, moist foot-hills or depressions. Along 
the banks of main tributaries, D. alatus trees are more dominant, sometimes found in 
dense stands, especially in central or southern parts of northern Thailand. However, 
yang na is not native to Chiangmai, Lamphun, etc. 


Vernacular names: Kha yang (Chaobon-Nakhon Ratchasima); Kho (Karen- 
Chiangmai); Loid (So-Nakhon Phanom); Ra-loi (Suai-Surin); Yang, Yang khao, Yang 
maenam, Yang yuak (Thai-General), Yang khwai Yang Rung, (Thai-Northcasthern); 
Yang daeng (Thai-Northern); Yang tai (Thai-Southeasthem); Chhoeuteal than, 
Chhoeuteal nuoc, Dau con rai trang (Vietnamese); Kanyin, Kanyin-byu (Burmese); 
Nhang, Nhang khao, Nhang mouk (Laotian). 
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Figure 6, The yang na tree and its habitat. 
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METHODOLOGY 


!. Questionnaire method 

A questionnaire survey was done by purposive sampling with a total of 118 
replies in January 1994. The questionnaire was used to gather data from the local 
people tn Saraphi and Mueng Chiangmai districts. The respondents were composed of 
government officials, workers, business people, monks and students (Appendix 1—4). 
The questionnaire comprised two main types of questions: questions related to the 
knowledge of yang na trees in general and trees along Chiangmai-Lamphun road, and 
their benefits, and questions related to conservation issues such as the problems caused 
by these trees and trees from other urban areas and public parks (Table 5). 

2. Surveying method 

This study was conducted in August 1995 on a distance of about 14 km along the 
road connecting Chiangmai to Lamphun (figure 3). A total of 1,107 trees were studied. 
46 trees distant from the road were not included in the study. The girth was measured at 
breast height (130 cm) where marker plates were attached for ulterior measurements. 
General conditions of trees, gbhs and mechanical factors were observed and recorded as 
follow: 

2.1 Gbh classes 

■ less than 250 cm 

■ 250-349 cm 

■ 350-449 cm 

■ more than 450 cm 

2.2 Conditions 

“ Good - healthy and vigorous = code I 

■ Fair - average condition and vigor = code 2 
* Poor - genera! state of decline = code 3 

■ Dead or death imminent — code 4 

2.3 Tree defects 

2.3.1 Mechanical defects 

■ Root exposure or root girding-any injury caused by road 
surfacing, digging, erosion. 

■ Bark injuries caused by man. 

■ Cat faces and cavities caused by wood borers and partly healed 

scars on the trunk. 

■ Vehicle injuries 

* Trunk bums 

■ Wedge ladders made when cutting branches. 

2.3.2 Natural defects 

" Slim flux caused by microorganisms (e.g. fungi.). 

* Termite attacks. 

* Leaf blights caused by fungi, viruses and bacteria. 
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1 able 4. Mechanical properties (with definitions) of rang na wood (Sono. 1974 as ci 
RFD. 1984: FAO. 1976). 


in 


Colour 

Grain 

Texture 

Specific gravity 


brownish-red 
Straight 
coarse 
0.7 (30%) 


(The ratio of mass of a given volume of a substance to that of an equal volume of 
water at 4 C°-WEBSTER. ) 

Density 0.65-0.80 g / m3 

(Wood density-weight divided by volume of 12-15 percent moisture content.) 
Hardness 471 kg 

11 he quality or degree of firmness to break, press down, or bend.) 

Strength 888 kg / cm2 

(The quality or degree of'being strong to accept the weight.) 

Stiffness 90,200 kg / cm2 

(The state or quality of being stiff; flexibility; ridgidty; tension viscidness-WEBSTER.) 

Toughness 2.14 kg/m2 

Gw 

(As indicated by the energy necessary to break the test piece in impact bending 

dry air.) 

■■ 

Durability 1-10, av. 4.3 yrs. 

(Average natural durability.) 

Treatability 80-120 kg/m(T3) 

(To put wood through a wood preservative "T1 -16; from very easy (can be fully treated 
without pressure) to easy, rather hard. hard, very hard, up to impossible.) 


Table 5 Questionnaire. 

Name..,,Ag 

Pniintiftn 

h. J W j % ■ ■ ■ * i i > ■ i ■ ■ x j i ■ r ■ l ■ ■ i ■ i a. ■ j ■ ■ n i. ji i j. n ■ ji i. ji « ■ I J LI LI L t.4 L f LJ 1 J m m m m • » ■ ¥ ■ m ■ + * * * * * HH + * ■■ » + HI V * * * * * + ¥ + » -fc + * ■¥ <¥ * 9 * * ■# + + 

Occupation......................................Sheet number.... 


i - - ■■ ■ ■ ® ■ ■■ ■ « - ■■ a i- id- + - 


■ 'k fc ■ ■ i ■" -r ■ 


- - » - -- 


1. Do you know the vane na tree? ves no 

•*> i** w" #■ 

Comments....... 

2. Do you know about the yang na trees along Chtangmai-Lamphun road? 

yes no 

Comments.*._______*___ 

3* Do you agree with keeping these yang na trees? 


ves no 

Comments............ 

4. Do you agree with planting trees along roads? 

yes no 

Comments......... 

5. Do you plant any trees at home? yes no 

Comments........... 

6. Do you believe that trees, public gardens or parks arc important for the city? 

yes no 

Comments........ 
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2.3.3 Others 

■ Branches cut off. 

■ Epiphytic plants on trunk or branches. 

* Other trees planted around. 

• Spirit houses at the bottom of trees. 

“ Garbage, road signs, clothes lines ...etc. 

Finally, some trees were selected for tapering measurements and comparisons 
betw een trees of different ages and different sources were carried out. Bole branching 
was also observed and divided into two classes, viz. below and above 10 metres. 


3. Data analysis 

1. SPSS/PC+ programs were used for statistical analysis of the questionnaires. 

2. Regarding the status of yang na trees along Chiangmai-Lamphun road, all 
defects were pooled and computed in percentages, and general conditions of trees, gbhs 
and branching were set into classes. Form factors for tapering measurements were also 
classed and analysed from selected trees. 


RESULTS, DISCUSSION AND MANAGEMENT IMPLICATIONS 

RESULTS 


I. Questionnaire analysis 

1.1 Regarding the general knowledge section of the questionnaire, and and in 
response to question no. 1 first, 83.1% of people answered that they knew yang na 
trees; only 16.1% did not. Hie most common description given for question no. 1 was 
that yang na is a big tree and provides wood for construction, firewood and resin (60%). 
It is amusing that one person said that yang na is a tree which has wings and is able to 
fly. Another replied that yang na tree is different from yang para (rubber tree). In 
question no. 2, which was closely correlated to question no. 1 (see correlation analysis 
and correlation coefficients in Appendix 29-30), 71.2% replied that they knew the 
presence of yang na trees along Chiangmai-Lamphun road. Most people answered that 
they were old and gigantic trees characteristic of Chiangmai City and that they belonged 
to the crown (40% ). Few answers mentioned the fact that if people cannot pay the 4 
baht land tax per rai per year, they would have to plant a yang na tree and take care of it 
by themselves. Others replied that these trees were consecrated for diverse reasons, 
either conservation related or spiritual, and to make merits (14%). Only about 11% 
knew that they demarcated the boundary between Chiangmai and Lamphun. Four 
respondents knew about the proposed plan threatening to cut them all down. 

1.2 Regarding the conservation section of the questionnaire, 73.8% of the people 
were in favour of keeping these trees. The most common response was about the value 
in rare, old, big trees, found nowhere else, and which were the symbol of this road and 
of Chiangmai City (70%). A total of 13.6% wanted them to be cut down because of the 
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dangers and obstructions to traffic; 43% of them were government officials. Concerning 
tree planting along streets and in parks, 82.2% and 95.8% of respondents (question no. 
4 and no. 6 respectively) were in favour of planting trees in urban areas and having 
parks for recreation, in order to "reduce pollution", "increase fresh air” and be the "city's 
lung". Very few disagreed, mentioning the danger to people passing by. It was also 
found from question no. 5 that most of the respondents (94.1%) had planted trees at 
home. (For the statistical treatment of answers see Appendices 5-28) 


2. Status analysis of yang na trees 

2.1 Sizes and general conditions of trees 

According to Sulawan : 1993) 1,147 were consecrated, but in my previous study 
(Pooma, 1991) only 1,131 trees were counted (also excluding those more than 10 
metres from the road); it is understood that some of them had already been cut down. 
The biggest yang na had a gbh of 586 cm , the tallest one a height of 43 m. The mean 
gbh was 350.67 cm. Gbhs were divided into 4 classes. 66 trees belonged to class 1, that 
is with a gbh smaller than 250 cm; from these, only 2 had a gbh under 100 cm. The 
most representative classes were 250-349 and 350-449 cm, making up nearly 88%. 
Only 20 trees had a gbh over 500 cm, only 12 of them having more than one branch 
(Table 7 & 8). 73.71% of the trees along Chiangmai-Lamphun road fell in the condition 
class no. 2, that is, fair condition. Trees from this class had the highest average gbh 
(Table 6). 

2.2 Tree defects 

Table 9 summarizes the defects of yang na trees. Not surprisingly most defects 
were caused by man. 90.7% of trees had mechanical defects and 90.15% cut off 
branches. In most cases mechanical defects resulted in chronic trouble. Natural defects 
were present in only 26.65% of trees if we exclude damages by epiphytic plants. 
Almost all trees (833) had wedges on the trunk made when cutting branches. There 
were 56 spirit houses and 62 garbage dumps or obstructions such as sign-boards or 
clothes lines. 5.96% had other trees or plants in pots around them. Regarding natural 
defects, damage caused by termites came first (55.25%), followed by those caused by 
other insects. Very 1 few had leaf blights. About 15% of the trees had more than half of 
their branches cut, only 3.5% of which were cut over 80%. It was also found that 13 
trees had their tops cut off. 

2.3 Growth and tapering 

The growth increment of yang na trees along Chiangmai-Lamphun road has not 
yet been studied; Table 10 shows only the tapering and form factors from selected trees 
along this road. F-factor was 0.357 and mean height 36.27 tn. Table 11 compares the 
mean heights, mean gbhs, and F-factors of yang na trees from Chiangmai-Lamphun 
road with trees from other locations, viz. 21 year old plantations at Muakiek Arboretum 
(Saraburi), 16 and 20 year old experimental plantations at Chiangdao Watershade 
Research Station (Chiangmai) and yang na trees at Hueykaew Arboretum (Chiangmai). 
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1'ablc 6. Conditions of yang na trees. 


condition 

1 Good 

2 Fair 

3 Poor 

4 Dead 

total 

no. of trees 

229 

816 

40 

22 

1107 

percentage 

20.69 

73.71 

3.61 

1.99 

100 

average gbh (in cm) 

336.34 

357.89 

311.43 

303.46 

350.67 

(diameter in cm) 

(107.02) 

(113.87) 

(99.09) 

(96.56) 

(111.58) 


Table 7. Gbh of yang na trees. 


class (in cm) 

smaller than 

250 

250-349 

350-449 

over 450 

total 

no. of trees 

66 

474 

500 

67 

1107 

percentage 

5.96 

42.82 

45.17 

6.05 

100 

average gbh (in cm) 

209.82 

308.58 

390.81 

487.69 

350.67 

(diameter in cm) 

(66.76) 

(98.18) 

(124.35) 

(155.17) 

(111.58) 


Table 8. Branching. 



clear bole 

two 

branches 

three 

branches 

four 

branches 

five 

branches 

total 

no. of trees 

331 

582 

149 

35 

10 

1107 

percentage 

29.9 

52.58 

13.46 

3.16 

.90 

100 


Table 9. Defect categories of yang na trees. 



no. of defects percentage 

percentage 

Mechanical defects 

1004 | 


Root exposure or root girding 

127 


12.65 


Bark injuries 

184 


18.33 


Cat face or cavities 

618 


61.55 


Vehicle injuries 

150 


14.94 


Trunk burns 

131 


13.05 


Wedges on trunk 

833 


82.97 

90.70 

Natural defects 

295 


Slim flux and insect pests 

114 


38.64 


Termite attacks 

163 


55.25 


Leaf blights 

31 


10.51 

26.65 

Cutting of branches 

998 


less than 50 % 

845 


84.67 


more than 50 % 

153 


15.33 

90.15 

Others: 



Spirit houses 

56 

3.43 

Garbage dumps, road signs, cloth lines...etc. 

62 

2.53 

Epiphytes 


137 


7.95 

Nearby plants 


66 


5.33 
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fable 10. Bole tapering of selected jaw# na trees along Chiangmai-Lamphun road. 


No 

HI 

H5 

mo 

HI 5 

H20 

H25 

H30 

Total 

GBH 

F- 

factor 

H 

* volume 

2.06 

1.4 

I 25 

1.05 

0.9 

0.5 

0.29 


1.98 




0,675 

0 935 

0.497 

0.52 

0.258 

0.119 

0.027 

3.038 

9,979 

0.304 

32 

965 

2.38 

1,5 

0,9 

0.13 

0,09 

0.06 

0 


236 



volume 

0,901 

1.074 

0 258 

0.008 

0.003 

0.001 

0 

2,244 

11,08 

0 203 

25 

1041 

2.8 

2.5 

2.2 

2 

1,8 

0.7 

0.25 


2,68 



volume 

1.247 

2.983 

1.54 

1.909 

1.031 

0,234 

0,015 

8,959 

17.71 

0.506 

31 

936 

3,3 

2.9 

2.87 

1.6 

1.2 

0.65 

0.15 


2.9 



volume 

1.731 

4.414 

2.621 

1.222 

0,458 

0.202 

0.022 

10,27 

26,09 

0.394 

39 

1121 

3.76 

3.45 

1.87 

1*8 

1.67 

1,3 

0,9 


3.66 



volume 

2.249 

5,681 

1.113 

1,546 

0.887 

0.807 

0,773 

13,06 

4262 

0.306 

40 

001 

5.51 

3.6 

3.2 

2,9 

2.1 

1.7 

1*15 


4.39 



volume 

4.830 

6 185 

3.258 

4.014 

1,403 

1.379 

0.947 

22.02 

56.72 

0.388 

37 

**1078 

4.95 

4.71 

3.85 

2.5 

2.4 

2,1 

1.5 


4.8 



volume 

3.898 

10.59 

4.716 

2.983 

i .833 

2.105 

2.506 

28.63 

76.98 

0.372 

42 

1078 




2.1 

1.95 

1.54 

0.12 





volume 




2.141 

1.210 

1132 

0.012 

4.458 



40 

842 

5,38 

4,9 

4.2 

3.9 

3.4 

2.5 

1.2 


5.08 



volume 

4.605 

11.46 

5.613 

7,259 

3.678 

2.983 

1,146 

36.74 

78 01 

0,372 

38 

139 

2,57 

2,03 

2.15 

2,12 

1.87 

l .3 

0,7 


2.5 



volume 

1*051 

1,967 

1.471 

2,145 

1.113 

0.807 

0.390 

8.942 

17.90 

0.5 

36 

155 

3.87 

3.10 

2.70 

2,15 

1.95 

1.76 

1.6 


3.93 



volume 

2.3S3 

4 t 5S7 

2,320 

2,206 

1,20} 

1.478 

2.036 

16,22 

52.83 

0,307 

43 

982 

6.7 

4.2 

3.8 

3,52 

2.95 

2.4 

.7 


5,86 



volume 

7.142 

8.419 

4,595 

5 914 

2.769 

2.749 

0.390 

31.98 

98.34 

0.325 

36 

* no number, **2 stems 


fable 11. Comparison of yang m trees from various locations and ages. 



Sara bun 

plantation 

1 

trees 2 m apart 

Chiangdao 

plantation 

trees 4 in apart 

Chiangdao 

plantation 

3 

trees 4 an apart 

Hueykaew 

Arboretum'^ 

Chiangmai- 

Lamphun 

5 

Rd, 

Age (years) 

21 

16 

20 

48 

84 

Height (m) 

10.53 

15.20 

21.38 

33.4 

36.27 

Girth (cm) 

52.96 

72,45 

85.09 

236.6 

374.82 

(Diameter) in cm 

(16.58) 

(23.05) 

(27.07) 

(75.28) 

(119,26) 

F-factor 

- 

0.42 

0.44 

0.34 

0,357 

gbh increment (cm) 
(Diameter increment) 

2.51 

4.53 

4.25 

4.93 

3.987 

in cm 

(0.80) 

(1.44) 

(1.35) 

(1.57) 

(1.24) 


sources : 

Prawit, 1985 as cited in Wisarat el. al, 1993, RFD, 

2 

Watnaprateep et al, 1983, RFD, 

3 

Watnaprateep et. al, 1987, Rf I). 

4 

measured in June 1995. 

5 


from Table 10. 
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Figure 7. Garbage dumps and other obstructions around yang na trees 
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Figure 8. Other man-caused disturbances on yang na trees. 
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Discussion and Management implications 

From the analysis of the questionnaire we could see that most people were aware 
of all the environmental bene Fits yang na trees can provide. 75 95% of respondents had 
positive views in response to conservation questions. There was not much difference in 
response between sexes, age groups, education levels and occupations. Local people 
viewed the benefits of trees and parks in the city mainly as recreation, to "reduce 
pollution", increase green areas and be a source of oxygen. May be the most surprising 
was that absolutely everybody agreed that these yang na trees were the symbol of 
Chiangmai-Lamphun road. 

In June 1993 there were 1,147 yang na trees along the road; only 1,107 remained 
at the time of this study, which means that 40 trees were cut down between June 1993 
and August 1995. Furthermore, it can be seen from Table 6 that the other 62 trees 
(classes 3 and 4) were either in a state of decline or already dead, and would probably 
be removed soon. 

In 1962 (Loetsch & Haller) the biggest tree had a gbh of 396 cm; the largest gbh 
in this study is of 558 cm. The tallest tree was 49 m, it is now only 43 m. Table 7 shows 
that nearly 6% of trees were quite small, with a gbh below 250 cm. These might be the 
second generation mentioned before. T he 1962 report also mentioned that a lot of trees 
had had their branches cut off, as can be confirmed from Table 8. The growth rate of 
yang na trees at Hueykaew Arboretum was quite high, with ! .5—2.5 cm per year in 
diameter (gbh 4.7-7.9 cm): D. alatus is indeed considered to be a fast growing species. 
F-factor (0.34) was slightly smaller than for plantations with trees 4 m apart, this is due 
to the fact that the growth rate for cultivated trees is high until they almost reach their 
maximum height, when it then abruptly declines. The F-factor (0.375) of yang na trees 
along Chiangmai-Lamphun road indicated that the growth rate for mature trees was 
proportionally higher for girth than height. The total volume ot trees along the road also 
was calculated; it made up approximately 5,372,620 m-\ 

It can also be seen from Table 11 that the growth rate in gbh in Saraburi 
plantations with trees at 2 m intervals was 2.51 cm per year, which is a little more than 
half that of trees in Chiangdao plantations (4.53 and 4.25 cm). Furthermore, mean 
height and mean gbh in Saraburi were also much low'er than in Chiangdao. Phis shows 
that distance between trees in plantations has a strong impact on growth rate. Moreover, 
trees planted 4 m apart in plantations at Chiangdao Watershadc Research Station had a 
regular and even increase between the ages of 16 and 20. both in height and gbh. Their 
F-factor was also higher than trees from other locations. 

Surprisingly, in the 1962 report, the gbh increment of yang na trees along 
Chiangmai-Lamphun road reached 6.869 cm in 1957-1958, and was down to 4.704 cm 
in 1958-1959. If we compare the mean gbh of that period with that of the present study 
we find a growth rate of 3.897 cm per year. More data needs to be collected if we wish 
to get a clear understanding of the growth pattern of this species. It will help to 
contribute to the conservation of these yang na trees. 

Regarding the damages caused to trees, many different factors were involved; 
90.7% of defects were caused bv man. About 90% of trees had some branches cut off. 

m 
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Other types of defects were root exposure or root girding which occur when building 
car parks or sidewalks. Bark injury was caused by carving or removing the bark with 
knives or other sharp instruments; this is suspected to cause catfaccs or cavity defects. 
Wedges on trunks made when cutting brandies were responsible for slim flux and 
insect attacks. Disgracefully, the trunks were damaged by fire due to the burning of 
garbage around the trees. 

The root of the problem is an obvious lack of knowledge and inconsiderate 
selfishness from ail social classes together with a rampant degrading urbanization. 
Many people are still acting irresponsibly; it is high time they understood that they are 
the ones responsible for all present problems; it is also time we should start looking 
after all these threatened yang na trees. 

Land speculation which is threatening to remove all these trees by widening the 
road, involves not only brokers and investors but now also the local people. 
Conservation problems are secondary issues to them; they do not realize that solving 
them would bring direct benefits to them, especially to people in rural areas. 

Solutions, recommendations and management implications can be divided into the 
following three major categories: 

1. Control of tree damages through prevention and cure. 

1.1 Control of insect pests and pruning-related diseases, 

1.2 Obstructions must be removed, but spirit houses and plants in pots 
should be tidied up. 

1.3 Improving sidewalks and cement surfaces. 

1.4 Remove parasites but leave harmless epiphytes. 

Nevertheless, most yang na trees are still healthy, only those in heavily populated 
areas are seriously threatened. Another worry is flooding which often occur in very wet 
years. Thus maintenance such as disease control and cleaning are needed. The 
municipality should be officially responsible for the management of urban trees. They 
should set up a commitec composed of arborists, foresters, horticulturists and landscape 
architects. It is extremely important to have local people involved in these committees 
(Grey & Deneke, 1978). 

2. The authorities, particularly town or city councillors should start to enforce 
environment and conservation laws. These laws involve the following: 

2.1 Environment Quality Act 1992, which controls pollution. If 
necessary, it may declare restricted or protected areas. 

2.2 Cleanliness Act 1992 concerning measures insuring that public 
lands are kept clean; public lands include lawns, trees in public parks or other public 
areas, roadside trees...etc. It also deals with measures preventing littering. 

2.3 Public Health Act 1992, which deals with regulations related to 
the removal of litter and garbage from houses and other buildings. 

People should be informed of these laws, and all violators should be punished 
according to the penalty code. Additionally, official bodies should be identified as the 
responsible parties in case of hazards resulting in poeple’s injury or damage to property. 
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3. Information should play a key role in the conservation of these trees. Any 
media could be used, such as newspapers, newsletters, radio, TV, social events...etc. A 
large array of government organizations should be involved and work together, 
including Chiangmai Municipality, District Offices, the Royal Highway Office, the 
Electricity Authority of Thailand, the Forest industry Organization Unit, the Forestry 
Office, the Police...etc. Messages should obviously focus on environmental issues but 
also on any other relevant matters, such as for example safe driving behaviour on 
highway no. 106. 

In conclusion, these interconnected problems that have accumulated on yang na 
trees along Chiangmai-Lamphun road over the years can no longer be tolerated by any 
social strata, including royalty, monks, middle-class citizens, academics, students, 
NGOs and most importantly local people. This growing people's awareness of the 
problem will help achieve concrete results probably in the near future. "Twin City of 
Chiangmai-Lamphun" project is now aiming at a Single Economy. Transportation must 
be improved between Chiangmai and Lamphun; the outer ring road, the bypass road to 
Lamphun and the mass transportation rail system between the two cities have already 
been financially approved. But no decision has been taken yet for royal highway no. 
106. It is now for the people to decide about the future of their own environment. 
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APPENDICES 


Appendix I. Frequencies and variables on gender. 




Frequency 

% 

Valid % 

Cum. % 

MALE 


61 

51.7 

51 

.7 

51.7 

FEMALE 


57 

48.3 

48.3 

100.0 

Total 


118 

100.0 

100.0 


Moan 1483 

Std dev .502 

Valid cases 

118 

No data 0 


Appendix 2. Freq 

uencies and variables on gender and age groups. 


Y ears 


MALE 

FEMALE Frequency 

% 

Valid % 

Cum. % 

less than 15 


! 

5 6 

5.1 

5.2 

5.2 

16-30 


17 

25 42 

35.6 

36.2 

41.4 

3 1 -45 


26 

15 41 

34.7 

35.3 

76.7 

46-60 


11 

8 19 

16.1 

16.4 

93.1 

over 61 


6 

2 8 

6.8 

6.9 

100.0 

No data 



9 

Am# 

1.7 



Total 


61 

55 118 

100.0 

I'JM.ti 


Mean 2.836 

Std dev .995 

Valid cases 

116 

No data 2 


Appendix 3. Frequencies and 

variables on gender and education levels. 




MALE 

FEMALE Frequency 

0/ 

/ O 

Valid % 

Cum. % 

Uneducated 


1 

Am# 

1 3 

2.5 

2.8 

2.8 

Primary educ. 


1 1 

6 17 

14.4 

15.6 

18.3 

Secondary educ, 

mf 


18 

14 32 

27.1 

29.4 

47.7 

Lender graduate 


10 

13 23 

19.5 

21.1 

68.8 

Graduate 


11 

16 27 

22.9 

24.8 

93.6 

Post graduate 


2 

3 5 

4.2 

4,6 

98.2 

Dharma Study 


9 

2 

1.7 

1.8 

100.0 

No data 



9 

7.6 



Total 


56 

53 118 

100.0 

100.0 


Mean 3.706 

Stddve 1.300 

Valid cases 

109 

No data 9 


Appendix 4. Freq 

uencies and variables on gender and occupations. 




MALE 

FEMALE Frequency 

% 

Valid % 

Cum. % 

Hired workers 


17 

12 29 

24.6 

25.0 

25.0 

Gov, Officials 


20 

24 44 

37.3 

37.9 

62.9 

B u ssi ness 


14 

8 22 

18.6 

19.0 

81.9 

Students 


5 

11 16 

13.6 

13.8 

95.7 

Monks 


4 

4 

3.4 

3.4 

99.1 

Unemployed 


1 

1 

.8 

.9 

100.0 

No data 



21 

1.7 



Total 


61 

55 118 

100.0 

100.0 


Mean 2.353 

Std dev 1152 

Valid cases 

116 

No data 2 
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A ppendix 5. Frequencies and variables on gender in question no. 1. 



MALE 

% 

FEMALE 

% 

Frequency 

% 

Val id 

% 

Cum. 

% 

Yes 

52 

85.2 

46 

82,1 

98 

83.1 

83.8 

83.8 

No 

9 

14 8 

10 

17,9 

19 

16.1 

16.2 

100.0 

No data 





1 

.8 



Total 

61 

100.0 

56 

J 00.0 

118 

100.0 

100.0 


Mean !.! 62 

Std dev 

.370 

Valid cases 

117 

No data 1 



Appendix 6. 

Frequencies and variables 

on gender in question no. 2. 




MALE 

% 

FEMALE 

% 

Frequency 

% 

Valid 

Cum. 








% 

% 

Yes 

44 

77,2 

40 

72.7 

84 

71.2 

75.0 

75.0 

No 

13 

22.8 

15 

27,3 

28 

23.7 

25.0 

1003) 

No data 





6 

5.1 



Total 

57 

100.0 

55 

100.0 

118 

100.0 

100.0 


Mean 1.250 

Std dev 

435 

Valid cases 

1 12 

No data 6 



Appendix 7. 

Frequencies and variables on gender in question no. 3. 




MALE 

% 

FEMALE 

% 

Frequency 

% 

Valid 

Cum. 








% 

% 

Yes 

45 

73.8 

44 

78.6 

89 

75.4 

76.1 

76.1 

No 

10 

16.4 

6 

10.7 

16 

13.6 

13.7 

89.7 

Both 

6 

9.8 

6 

1 0J 

12 

10.2 

10.3 

100.0 

No data 





1 

.8 



Total 

61 

100.0 

56 

100.0 

118 

J ft U) 

100.0 


Mean 1.342 

Std dev 

.659 

Valid cases 

117 

No data l 



Appendix 8. 

Frequencies and variables on gender in question no. 4 . 




MALE 

% 

FEMALE 

% 

Frequency 

% 

Valid 

Cum 








% 

% 

Yes 

48 

78.8 

49 

86.0 

97 

82.2 

82.2 

82,2 

No 

8 

13.1 

7 

12.3 

15 

12.7 

12.7 

94.9 

Both 

5 

8,2 

i 

1.8 

6 

5,1 

5 J 

100.0 

No data 









Total 

61 

100.0 

57 

100.0 

118 

100.0 

100.0 


Mean 1.229 

Std dev 

.530 

Valid cases 

118 

No data 0 



Appendix 9. 

Frequencies and variables on gender in question no. 5. 




MALE 

% 

FEMALE 

% 

Frequency 

% 

Valid 

Cum. 








% 

% 

Yes 

58 

95,1 

53 

93.0 

in 

94.1 

94,1 

94.1 

No 

3 

4.9 

4 

7.0 

7 

5.9 

5.9 

100.0 

No data 









Total 

61 

100.0 

57 

100.0 

118 

100.0 



Mean 1 099 

Std dev 

.237 

Valid cases 

118 

No data 0 
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A ppendix 10. Frequencies and variables on gender in question no. 6. 



MALE % 

FEMALE 

% 

Frequency 

% Valid Cum 

% % 

Yes 

59 96.7 

54 

94.7 

113 

95.8 S 

>5.8 95.8 

No 

2 3.3 

3 

5.3 

s 

4.2 

4.2 100.0 

No data 







Total 

61 100.0 

57 

100.0 

118 

100.0 100,0 

Mean 1.042 

Std dev .202 

Valid 

cases 

118 

No data 0 


Appendix 11. 

Frequencies and variables on age groups in question no. 1. 

Count 







Row % 







Coi % 

less than 15 

16-30 

31-45 

46-60 

over 61 

Row 

Tot % 

years 

years 

mf 

years 

years 

years 

Total 

Yes 

4 

34 

35 

15 

8 

96 


4.2 

35.4 

36.5 

15.6 

8.3 

83.5 


66.7 

82.9 

85.4 

78.9 

100.0 



3.5 

29.6 

30.4 

13.0 

7.0 


No 

2 

7 

6 

4 


19 


10.5 

36.8 

31.6 

21.2 


16.5 


33.3 

17.1 

14.6 

21.1 




1.7 

6.1 

5.2 

3.5 



Coiumn 

6 

41 

41 

19 

8 

115 

Total 

5.2 

35.7 

35.7 

16.5 

7.0 

100.0 

Number of Missing Observations : 

3 





Appendix 12. 

Frequencies and variables on age groups in 

question no. 

2. 

Count 







Row % 







Col % 

less than 15 

16-30 

31-45 

46-60 

over 61 

Row 

Tot % 

years 

years 

years 

years 

years 

Total 

Yes 

4 

27 

34 

ii 

6 

82 


4.9 

32.9 

41.5 

13,4 

7.3 

74.5 


66.7 

65.9 

87.2 

64.7 

85.7 



3.6 

24.5 

30.9 

10.0 

5.5 


No 

2 

14 

5 

6 

l 

28 


7.1 

50.0 

17.9 

21.4 

3.6 

25.5 


33.3 

34.1 

12.8 

35.3 

14.3 



1.8 

12.7 

4.5 

5.5 

,9 


Column 

6 

41 

39 

17 

17 

110 

T otal 

5.5 

37.3 

35.5 

15.5 

15.5 

100.0 


Number of Missing Observations : 9 
























24 


26 



Appendix 13. 

Frequencies and variables on age groups in question no. 

3. 

Count 
Row % 







Col % 

less than 15 

16-30 

31-45 

46-60 

over 61 

Row 

Tot % 

years 

years 

years 

years 

years 

j 

Total 

Yes 

6 

35 

31 

12 

4 

88 


6.8 

39.8 

35.2 

13.6 

4.5 

76.5 


100.0 

85.4 

75.6 

63.2 

50.0 



5.2 

30.4 

27.0 

10.4 

3.5 


No 


4 

8 

3 

1 

16 



25.0 

50.0 

! 8.8 

6.3 

13.9 



9.8 

19.5 

15.8 

12.5 




3.5 

7.0 

2.6 

.9 


Both 


2 

2 

4 

3 

11 



18.2 

18.2 

36.4 

27.3 

9.6 



4.9 

4.9 

21.1 

37.5 




1.7 

1.7 

3.5 

2.6 


Column 

6 

41 

41 

19 

8 

115 

Total 

5.2 

35.7 

35.7 

16.5 

7.0 

100.0 

Number of Missing Observations : 

3 





Appendix 14. 

Frequencies and variables on age groups in 

question no. 

4. 

Count 
Row % 







Col % 

less than 15 

16-30 

31-45 

46-60 

over 61 

Row 

Tot % 

years 

nr 

years 

years 

years 

years 

Total 

Yes 

5 

37 

32 

15 

6 

95 


5.3 

38.9 

33.7 

15.8 

6.3 

81.9 


83,3 

88.1 

78.0 

78.9 

75.0 



4.3 

31.9 

27.6 

12.9 

5.2 


No 

1 

4 

7 

2 

1 

15 


6.7 

26.7 

46.7 

13.3 

6.7 

12.9 


16.7 

9.5 

17.1 

10,5 

12.5 



.9 

3.4 

6.0 

1.7 

.9 


Both 


i 

2 

2 

1 

6 



16.7 

33.3 

33.3 

16.7 

5.2 



2.4 

4.9 

10,5 

12.5 


J 


.9 

1.7 

1.7 

,9 


Column 

6 

42 

41 

19 

8 

116 

Total 

5.2 

36.2 

35.3 

16.4 

6.9 

i oo.o 


Number of Missing Observations : 2 
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Appendix 15. 

Frequencies and variables on age groups in question no. 

5. 


Count 








Row % 








Col % 

less than 15 

16-30 

31-45 

46-60 

over 61 

Row 


Tot % 

years 

years 

vears 

years 

years 

Total 


ves 

6 

36 

40 

19 

8 

109 



5.5 

33.0 

36.7 

17.4 

7.3 

94.0 



100.0 

85.7 

97.6 

100.0 

100.0 




5.2 

31,0 

34.5 

16.4 

6.9 



No 


6 

1 



7 




85.7 

14.3 



6.0 




14.3 

2.4 







5.2 

.9 





Column 

6 

42 

41 

19 

8 

116 


Total 

5.2 

36,2 

35.3 

16.4 

6.9 

100.0 


Number of Missing Observations 

: 2 






Appendix 16. 

Frequencies and variables on age groups in question no. 

6. 


Count 








Row % 








Col % . 

less than 15 

16-30 

31-45 

46-60 

over 61 

Row 


Tot % 

years 

years 

years 

years 

years 

Total 


Yes 

6 

41 

39 

19 

6 

111 



1 5.4 

36.9 

35.1 

17.1 

5.4 

95.7 



jj 100.0 

97.6 

95.1 

100.0 

75.0 




5.2 

35.3 

33.6 

16.4 

5.2 



No 


1 

2 


2 

5 




20.0 

40.0 


40.0 

4.3 




2.4 

4.9 


25.0 





.9 

1.7 


1.7 



Column 

6 

42 

41 

19 

8 

116 


Total 

5.2 

36.2 

35.3 

16.4 

6.9 

100.0 



Number of Missing Observations: 2 
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A ppendix 17. Frequencies and variables of education levels in question no. 1. 


CoUilt 

Row % 
Col % , 
Tot % 

Uneducated 

Primary 

educ 

Secondary 

educ. 

Under 

graduate 

Graduate 

Post 

graduate 

Dbanrta 

Study 

Row 

Total 

Yes 

2 

14 

29 

20 

11 

jLs 

3 

i 

92 


11 

I ^ 

15.2 

31.5 

21.7 

23.9 

3.3 

2 2 

S4.4 


66 7 

82.4 

90.6 

87.0 

81.5 

60,0 

100,0 



US 

12.8 

26.6 

18.3 

20,2 

2.8 

us 1 


No 

l 

3 

3 

3 

5 

2 


17 


5.9 

17.6 

17.6 

17.6 

29.4 

118 


15.6 


33 3 

17.6 

9.4 

13.0 

18 5 

40 0 




,9 

2.8 

2.8 

2 8 

4 6 

1.8 



Col timn 

3 

17 

72 

23 

27 

5 

7 

109 

Total 

2.8 

15.6 

29.4 

21.1 

24.8 

4.6 

1.8 

100,0 


Number of Missing Observations : 9 


Appendix 18. Frequencies and variables of education levels in question no. 2, 


Count 
Row % 
Col % 
Tot % 

Uneducated 

Primary 

educ. 

Secondary 

educ. 

Under 

graduate 

Graduate 

Post 

graduate 

Dhanna 

Study 

Row 

Total 

Yes 

3 

9 

23 

17 

23 

3 

1 

79 


3.8 

1 1,4 

29.1 

21.5 

29.1 

3,8 

1.3 

75.2 


100.0 

56.3 

71.9 

81.0 

85.2 

60.0 

100,0 



2,9 

8.6 

21,9 

16,2 

21.9 

2.9 

uo 


No 


7 

9 

4 

4 

2 


26 



26.9 

34.6 

15.4 

15.4 

7.7 


24.8 



43.8 

28,1 

19,0 

14,S 

40.0 





6.7 

8.6 

3.8 

3.8 

1.9 



Column 

3 

16 

32 

21 

27 

5 

I 

105 

Total 

2,9 

15.2 

30,5 

20,0 

25.7 

4.8 

uo 

100,0 


Number of Missing Observations : 13 


Appendix 19. Frequencies and variables of education levels in question no. 3. 


Count 
Row % 
Col % 
Tot % 

Uneducated 

Primary' 

educ. 

Secondary 

educ. 

Under 

graduate 

Graduate 

Post 

graduate 

Dhanna 

Study 

Row 

Total 

Yes 

3 

9 

24 

18 

23 

4 

2 

83 


•o 

4 

10.8 

289 

21.7 

27.7 

4 8 

2.4 

76.9 


100.0 

52.9 

75.0 

8US 

85.2 

80.0 

100.0 



2,8 

8.3 

22.2 

16.7 

21.3 

3,7 

U9 


No 


3 

8 

2 

2 



15 



20.0 

53.3 

13.3 

13.3 



13.9 



17.6 

25,0 

9,1 

7,4 






2,8 

7.4 

1 9 

1.9 




Both 


5 


2 

2 



10 



50.0 


20,0 

20.0 



9.3 



29.4 


9.1 

7.4 






4.6 


1.9 

19 




Column 

3 

17 

32 

22 

27 

5 

2 

108 r 

Total 

2,8 

15 7 

29.6 

20.4 

25.0 

4.6 

1.9 

100.0 


Number of Missing Observations : 10 
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Appendix 20. Frequencies and variables of education levels in question no. 4. 


Count 
Row % 
Col % 
l ot % 

Uneducated 

Primary 

edtic. 

Secondary 

educ. 

Under 

graduate 

Graduate 

Post 

graduate 

Dll arm a 
Study 

Row 

Total 

Yes 

2 

12 

25 

18 

25 

5 

2 

89 


2 2 

13.5 

28 I 

20.2 

28.1 

5.6 

2.2 

81.7 


66.7 

70.6 

78.1 

78.3 

92.6 

100.0 

100.0 



U8 

1 l 0 

22,9 

16.5 

22.9 

4.6 

1.8 


No 


3 

6 

3 

2 



14 



21.4 

42.9 

21.4 

14.3 



12,8 



17.6 

IKS 

13.0 

7.4 






2.8 

5 5 

2.8 

1,8 




Both 

IT * 

2 

\ 

2 




6 


16.7 

33 J 

16 7 

333 




5.5 


33 3 

11,8 

3,1 

8.7 






,9 

1.8 

.9 

1,8 





Column 

3 

17 

32 

23 

27 

5 

2 

109 

Total 

2.8 

15.6 

29.4 

21.1 

24 8 

4.6 

1.8 

100 0 


Number of Missing Observations : 9 


Appendix 21. Frequencies and variables of education levels in question no. 5. 


Count 
Row % 

Col % 
Tot % 

Uneducated 

Primary 

educ. 

Secondary 

educ. 

Under 

graduate 

Graduate 

Post 

graduate 

Dharma 

Study 

Row 

Total 

Yes 

3 

15 

30 

22 

25 

5 

2 

102 


2.9 

14,7 

29.4 

21.6 

24,5 

4.9 

2.0 

93.6 


100.0 

88.2 

93.8 

95.7 

92.5 

100.0 

100.0 



2.8 

13.8 

27.5 

20.2 

22,9 

4.6 

1.8 


No 


2 

5 

1 

2 



7 



286 

28.6 

14.3 

28.6 



6.4 



L 1.8 

6.3 

4.3 

7.4 






18 

1.8 

.9 

1.8 




Column 

3 

17 

32 

23 

27 

5 

2 

109 

Total 

2.8 

15.6 

29.4 

21.1 

24.8 

4,6 

1.8 

100.0 


Number of Missing Observations : 9 


Ap pendix 22. Frequencies and variables of education levels in question no. 6. 


Count 
Row % 
Col % 
Tol % 

Uneducated 

Primary 

educ. 

Secondary 

educ. 

Under 

graduate 

Graduate 

Post 

graduate 

Dharma 

Study 

Row 

Total 

Yes 

2 

16 

32 

23 

26 

5 

2 

106 


T9 

15.1 

30.2 

21.7 

24.5 

4.7 

1.9 

97.2 


66.7 

94.1 

100.0 

100.0 

96.5 

100.0 

100.0 



1.8 

14.7 

29.4 

21.1 

23.9 

4,6 

1.8 


No 

I 

1 



1 



3 


33,3 

33J 



33 J 



2.8 


33.3 

5.9 



3.7 





,9 

.9 



,9 




Column 

3 

17 

32 

23 

27 

5 

2 

109 

Total 

2 8 

15,6 

29.4 

111 

24.8 

4.6 

IS 

100.0 


Number of Missing Observations : 9 
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A ppendix 23. Frequencies and variables of occupations in question no. I. 


Count 
Row % 
Col % 
Tot % 

Hired 

workers 

Government 

Officials 

Business 

Students 

Monks 

Unemployed 

Row 

Total 

Yes 

28 

33 

19 

12 

4 

1 

97 


28.9 

34.0 

!9,6 

12.4 

4.1 

1.0 

84.3 


96.6 

76.7 

86 4 

75.0 

100.0 

100.0 



243 

28.7 

16.5 

10.4 

3.5 

9 


No 

j 

10 

3 

4 



18 


5.6 

55.6 

16.7 

22.2 



15,7 


3.4 

23.3 

13.6 

25.0 





9 

8.7 

2 6 

3.5 




Column 

29 

43 


16 

4 

1 

115 

Total 

25.2 

37.4 

19.1 

13.9 

3.5 

.9 

100.0 


Number of Missing Observations : 3 


A ppendix 24. Frequencies and variables of occupations in question no. 2. 


Count 
Row % 
Col % 
Tot % 

Hired 

workers 

Government 

Officials 

Business 

Students 

Monks 

Unemployed 

Row 

Total 

Yes 

19 

36 

15 

9 

3 


82 


23.2 

43.9 

183 

1 L 0 

3.7 


74.5 


76 0 

83.7 

68 2 

56.3 

100,0 




17.3 

32.7 

13.6 

8.2 

2.7 



No 

6 

7 

7 

7 


1 

f 28 


2 !.4 

25.0 

25.0 

25.0 


3.6 

25.5 


24,0 

16.3 

31.8 

43.8 


100.0 



5.5 

6.4 

6.4 

6.4 


• 9 


Column 

25 

43 

11 

J *■ 

16 

3 

1 

no 

Total 

il 7 

fpfii p 

39.1 

20.0 

14.5 

2.7 

.9 

100.0 


Number of Missing Observations : 8 
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Appendix 25. Frequencies and variables of occupations in question no. 3. 


Count 
Row % 
Col % 
Tot % 

Hired 

workers 

Government 

Officials 

Business 

Students 

Monks 

Unemployed 

Row 

Total 

Yes 

23 

33 

15 

14 

2 

1 

88 


26.1 

37.5 

17.0 

15.9 

23 

U 

76.5 


79.3 

75.0 

68.2 

93.3 

50.0 

100.0 



200 

28 7 

13.0 

12.2 

1.7 

.9 


No 

4 

7 

4 


1 


16 


25.0 

43,8 

25.0 


6.3 


13.9 


13.8 

15.9 

18.2 


25.0 




3.5 

6.1 

3.5 


.9 



Both 

2 

4 

3 

1 

1 


11 


18.2 

36.4 

27.3 

9,1 

9.1 


9.6 


6.9 

9.1 

13.6 

6.7 

25.0 




1.7 

3.5 

2.6 

.9 

.9 



Column 

29 

44 

22 

15 

4 

1 

IJ5 

Total 

25.2 

38.3 

19.) 

13.0 

3 5 

.9 

100.0 


Number of Missing Observations: 3 


A ppendix 26. Frequencies and variables of occupations in q uestion no. 4. 


Count 
Row % 
Col % 
Tot % 

Hired 

workers 

Government 

Officials 

Business 

Students 

Monks 

Unemployed 

Row 

Total 

Yes 

26 

36 

14 

15 

4 


95 


27.4 

37.9 

14.7 

15.8 

4,2 


81.9 


89.7 

81.8 

63,6 

93.8 

100.0 




22.4 

31,0 

12.1 

12.9 

3.4 



No 

2 

7 

4 

1 


1 

15 

- 

13.3 

46.7 

26.7 

6.7 


6.7 

12.9 


6.9 

15.9 

18.2 

6 3 


100.0 



1.7 

6.0 

3.4 

.9 


.9 


Both 

1 

1 

4 




6 


16.7 

16.7 

66.7 




5.2 


3.4 

2.3 

18.2 






.9 

.9 

3.4 





Column 

29 

44 

22 

16 

4 

l 

116 

Total 

25.0 

37.9 

19.0 

13 8 

3.4 

.9 

100.0 


Number of Missing Observations: 2 
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Appendix 27, Frequencies and variables of occupations in question no. 5. 


Count 

Row % 
Coi % 
Tot % 

Hired 

workers 

Government 

Officials 

Business 

Students 

Monks 

i Jnemployed 

Row 

Total 

Yes 

25 

43 

20 

16 

4 

i 

1 09 


22.9 

39.4 

18 3 

14.7 

3.7 

,9 

94 0 


86.2 

97.7 

90.9 

100.0 

100.0 

100.0 



21.6 

37.1 

17.2 

13.8 

3.4 

.9 


No 

4 

1 

2 




7 


57.1 

14.3 

28.6 




6.0 


13.8 

2.3 

9 A 






3 4 

.9 

1.7 





Column 

29 

44 

22 

16 

4 

! 

116 

Total 

25.0 

37.9 

19.0 

13.8 

3 .4 

.9 

100.0 


Number of Missing Observations : 2 


Appendix 28. Frequencies and variables of occupations in question no. 6, 


Count 
Row % 
Col % 
fot % 

Hired 

workers 

Government 

Officials 

Business 

Students 

Monks 

l Jnemployed 

Row 

Total 

Yes 

29 

41 

20 

16 

4 

! 

111 


26.1 

36.9 

18.0 

14.4 

3.6 

.9 

95.7 


100.0 

93.2 

90,9 

100.0 

100.0 

100.0 



25.0 

35.3 

17.2 

13 8 

3.4 

.9 


No 


3 

- 4 - 




5 



60.0 

40.0 




4.3 



6.8 

94 







2 6 

1.7 





Column 

29 

44 

Lxi 

16 

4 

i 

116 

Total 

25.0 

37.9 

19.0 

13.8 

3.4 

.9 

100.0 


Number of Missing Observations : 2 


A ppendix 29. Correlation between questions. 



Question 
no. 1 

Question 
no, 2 

Question 
no. 3 

Question 
no. 4 

Question 
no. 5 

Question 
no. 6 

Question no, 1 

1.0000 

,3758** 

-.0459 

.0340 

-.1153 

. 1776 

Question no. 2 

.3758** 

1.0000 

-.0753 

.1028 

. 1109 

.0021 

Question no. 3 

-.0459 

**0753 

l .0000 

. 1 299 

-.0239 

4 204 

Question no, 4 

.0340 

. 1028 

. 1299 

l .0000 

.0239 

.0952 

Question no. 5 

-.1153 

.1109 

-.0239 

.0239 

1.0000 

-.0506 

Question no. 6 

.1766 

.0021 

.1204 

.0952 

-.0506 

1.0000 

Number of cases: 

110 

1 -tailed Sign if: 

*-.01 **- 

.001 
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Appendix 30. Correlation Coefficient between questions. 



Question 
no. 1 

Question 
no. 2 

Question 
no. 3 

Question 
no* 4 

Question 
no. 5 

Question 
no. 6 

Question no, i 

1.0000 

.3969 

-.0333 

.0343 

-.11 1 i 

.1722 


(117) 

(in) 

( H 6 ) 

( H7) 

( 117} 

( N7) 


P=. 

P= .000 

P= .361 

P= .357 

P= . 117 

P= .032 

Question no. 2 

.3969 

1 000 

-.0858 

.0861 

-J065 

-.0250 


( HI) 

( 112 ) 

( HI) 

( 112 ) 

( 112 ) 

( 112 ) 


P= .000 

P=. 

P= .185 

P= .183 

P=. 132 

P= .397 

Question no, 3 

-.0333 

-.0858 

1.000 

.1667 

-.0216 

.2120 


(M 6 ) 

( 111 ) 

( 117) 

( H7) 

( 117) 

( 117) 


P= .361 

P= .185 

p=. 

P= ..36 

P= .409 

P= .0! 1 

Question no. 4 

h 

o 

UJ 

0861 

. 1667 

1.000 

027! 

1480 


(117) 

{ M 2 ) 

(117) 

( 118) 

< 118) 

( 118) 


P= .357 

P~. 183 

P= .036 

P= . 

P= .385 

P- .055 

Question no. 5 

dill 

.1065 

-.0216 

.0271 

1.0000 

-.0528 


( 117) 

( H 2 ) 

( 117) 

( 118) 

( 118) 

( M 8 ) 


P= .117 

P= .132 

P- ,409 

P= .385 

P = . 

P= .285 

Question no, 6 

.1722 

-.0250 

.2120 

.1480 

-.0528 

1 0000 


( 117) 

( H 2 ) 

( 117) 

( 118) 

{ 118) 

( 118) 


P- .032 

P= .397 

P=.()l i 

P= .055 

P= .285 

p=. 


(Coefficient/(cases) / I-tailed Significance} 
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